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Sj/[(rv + sf + M™ + s) + 1] _ 2s 

rv -\- v -\- s rv + s 

"Whence \/\_(rv + s)* + 2v(rv + sf + (rv -f sf] = 2(rv + v + s). 

Because v cannot be eliminated from this equation therefore the trisection 
cannot, in general, be exact; otherwise we would have an equation of the 
4th degree with an infinite number of roots. 

Moreover, as the above equation is verified by substituting for v its value 
at either limit, and as it has two negative roots, it follows that the forego- 
ing constrction will not trisect amy finite angle except one of 90°. — Ed.] 



SOLUTION OF A PROBLEM IN PROBABILITIES. 



BY THE EDITOR. 

If four bricks are placed on each other at random, with their longest 
axes horizontal and in the same vertical plane, determine the probability 
that the pile will stand.* 

Let the bricks, in the order in which they are placed on the pile, be rep- 
resented respectively by (1), (2), (3), (4). 

Denote the length of a brick by a, and the horizontal distance between 
the centers of (1) and (2), (2) and (3), (3) and (4), respectively, by x, y, z. 

Then, if a; be not greater than \a, and if y is estimated in the same direc- 
tion from the center of (1) as x is, and is taken not greater than \a, the 
center of (4) may take any position on (3) and the pile will stand. This 
1st case therefore gives, for the number of stable positions of the pile, 

\aX\aXa = u 1 = -faa*. 

Also, while x is restricted to \a, y may take any value between \a and \a, 
but the range of the center of (4), for stable positions of the pile, will now 
be J(3a — 4y) ; hence the number of stable positions in this case will be 

iaj t a f (3a — 4y)dy = iaV%ay — y 2 J ^ = « 2 = ^o 3 . 

In like manner we may find that for values of x between \a and \a, y 
may have any value between and J(a — 3a;), and z any value from — \a 

to -\- \a; hence the number of stable positions will be 

*This problem was, I believe, first proposed by Artemas Martin, in the Schoolday Visitor 
for Dec. 1871. No solution was published in that periodical, nor elsewhere so far as I know, 
though two other solutions of the question have been made, independently; one by E. B. 
Seitz and one by Henry Heaton. 
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Also, for the same values of x, ify be taken between the limits |(a — 3a;) 
and \a, the pile will stand for all positions of the center of (4) included in 
the expression 2a — 3* — 2y. Therefore, in this case we have 

J!iflU) (2a - & - 2 ^^ = l> 2 -** 3 ]S:= m *=^ 3 - 

If for values of x between \a and £a y be taken between the limits and 
\{a — 3a;) the range of the center of (4) for stable positions of the pile will 
again be a, and we shall have 

a ftJT~ 3x)dxd y = ia L ax - ^IZ = w * = ™ aS - 

Also if for the same values of x as in the last case y take any value between 
J(a — 3a;) and a — 2x, in all case of stability of the pile, the center of (4) 
will again be confined to the line 2a — Sx — 2y, and we shall have 

If we allow x to take any value between £a and £a, y may have any 
value between and 2a — x, and the pile will stand for all postions of the 
center of (4) as in the last case, and we shall have 

P*J^Va-Zx-Zy)dxdy= [a^-fa^+f^]^ = u , = rffo. 

If while x is estimated in either direction from the center of (1) y is ta- 
ken in the opposite direction, the stable positions of the pile will be as fol- 
lows : — If a; be taken between and \a, and y, between and \a, the 
center of (4) may take any position on (3) Hence we have 
iaX^aXa = u s = -^a s . 

If x be taken between and fa, and y, between \a and \a the center 
of (4) must be confined to the line f (3a — 2y), and we get 

There remains only the case in which x varies from %a to \a, and y, from 
to la; and in this case, if, while x takes any value from Ja to Ja, y vary 
within the limits and fa; — Ja, the center of (4) will be confined to the 
line 2a — 3a; -f 2y, and we shall have 

P^fl {Sx ~ a) {2a-Sx+2y)dxdy= |^-|a;3 + |aa; 3 -« 2 a;]^ = « 10 -&"*. 

Finally, with the same limits for a; as in the last case, if y vary from fa; — Ja 
to \a the center of (4) may take any position on (3), and we shall havs 
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As the whole number of different trials that can be made will be repre- 
sented by 8a 8 , if P represent the required probability, because the stable 
positions above calculated are just half the whole number of stable positions, 
(x having been taken only from the center of (1) to one extremity,) we 
shall have 

p _ u i + u 2 + •••• + % i _ 209 
4«s " 2304' 



SOLUTION OF TWO PROBLEMS IN SUMMATION OF SERIES. 



BY PEOF. ». TEOWBBIDGE, WATEEBUBGH, N. Y. 

1. Reqtjieed the sum of the series 

^ 1 + r ^ 1+2 r + l+3r ^ ^ l+(n— l)r n ^ 

Solution. — First find the value of the definite integral 

j>(j?-iy-y(l+y) a -*- H 2 , , -, y, Kff — !)•• -2.1.^(1 -r-yyt-W H*-! 
"*" (l + r)(14-2r) "^ r ' (l+r)(l + 2r)...(l-Hjpr) J 

{ r '(l + r)(l+2r)..{l+pr) p K > 

Make p = 0, 1, 2, 3, &c, successively, and we shall have 
Fa __ i Fi = r_ y 2r 2 



l+r> 2 (l+r)(l+2r)' 

3.2r 3 
F 3 = — (i +r )(i+2r)(l+3r7 &C (3) 

Now take the series 

1 4- af 4- x 2r 4- . . . . 4- aj (n - 1)r = ^ i, then 

2*»= PdbCl + af + 08»' + . . . ) = Cdx.^^-l. 
J o ^ o * — ! 

Put a; r = 1 + y, x = VC 1 + #)> ^ = (l-^X^VC 1 + y)fy, ^ 

1 _ (1 + yf - 1 _ n + n(n-l)y ( n(n-l)(n-2y + _ 



a;'— 1 y '1.2' 1.2.3 



